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mm* 

t-rlESI i <dw y j: y , frffa^ffc© s a w&jg^-ca e> % v^*i*> i o 

tttmn&wn&ttmwt t , tfrsam i y iM.#a k * y s n & s a w# 

mmm i y <t y , mieimr© s a w^ig^o ^^t^io 
jBiKatifes Aw^jg^e>©ms©«ffiMtK«%*t-*ffiAM#S:a^«« 
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i«ia*ffiffii»^ffiia» i: , Stfian 1 y * y jbir s n & s a w# 

mtmmo s Aw^is^©^*^ 1 o^jg^anfeiR, aBiRsnfeSMas a 
r i: & h -r & i x 2 © v n -r ti & izmmo) n&Mmmnmut 

o 

«f8B«2©«y^#«tiftwci6ittaneg|»*^hS:fliA, 
w^cMts, t?rffi«2©fljy«A#«jc j: y»^atifetaiB«i&* : ?« t 

a 
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a 

e c l ^ -r > i/ >> - a & ^ v^ r^mmm mm&z* $> s 

a 

m&m 8 ] iff ia l cmmpkmmmzmnmm^ nzmm&mm^zm*. 

o 
o 

[0 0 0 1] 

*mmt, mi±mmftm^tz.nzm^f~m*mmizML. ptL<i*. mm 
cos Aw&m+zmmLmmm^iz £ yna&©s Aw^yg^-cov^ti^ io^i 
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[0 0 0 2] 

r^#©S# : b4 0 OMH z S:li5l^if iCDWMStflfJB ^Tt 5 - # 

$ ■ &c, • iMiftfUiSSIfr e>ffi77$*is*ny* ##<z> s; >y # z: £ # 

« «> 1 & < wsc^-ffc $ ti mm m&mnwm& 3 ti r v * & „ 

[0 0 0 3] 

X> 9M£, mftS^lt^^5 1 OGb i t / s©}fc77>f AIf|J/^fA, M 
SONET (Synchronous Optical NETw 
o r k) 2f5£#&.5„ dtf) lOGbit/s (D%~7 7 -4 AMfif ^.X-x-A&V^"?: J£ 
> ^^m$4^^T : -^^^©MV^7b^V^<075)^©MMiS[^M^tl, 6 0 0M 

h z ©#«t? l fc 4 o ©m««### u -etienKus c 

2 2. 0 8MHz, 6 4 4. 5 3 1 2 5MHz, 6 6 6. 5 1 4 2 9MHz, 6 
6 9. 3 2 6 5 8MHz0j|ii^S o 
[0 0 0 4] 

ill5T% fc$k<Dtt.MWm$ti&%& (Voltage Controlled 
Oscillator) i:UTlt 02 0, Xli, EI 2 1 {Cat L £=&GD £ 
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[0 0 0 5] 

H2o», Lczm^frmmMmmfribf8,z>mf±wfflm$&nm cvco) i 
Gffl^D^ t?mT*&2>a z.<Dn&mwmftm& (vco igu »3sas-e&s 
M^jgmsss 3 &«*fen;i/tfyys©$MBiai&8 o M^ias&8 i nmm 
£&@tt8 2^e>«^stis. a/i/try^g![©»sia»8 o &ig^L&vAN pn 

>-5=>-9-C, &tf«f£#*#>f;r-KCvfcJ:yfl^SftS 0 fit, 

V c ic <fc y «T^* m-KCv ©«M SrHW-rSiiiKlJ:*;, IBISM Mm 

augim 8 i •vffiM&ffiftim. mx.&. 622. osMHzicif^ti 

[0 0 0 6] 

oltage Controlled Cristal Oscillator 
) lHOi^t^D*;W»5. £<B«ffifW»M*S38!B« (VCXO) 
1 Htt, fti OMHzTltf^AT*^ h&2KIMSfr^£ttEffltt&ffiiaft8 

4 i:n;i/tf yvm&ftmm&s o^^m^^mms 5 sfrMb^^[iis&8 1 

^m^niB&8 2 i:*>p 3 fii^$tiTv>s 0 8 5tit nmmim 

[0 0 0 7] 

X, ftX<Dmi£Mmm*&ftm%& (VCXO) fCfclMT. _tfBL£2§igSI5 8 5 
[0 0 0 8] 

5 A Vf&m* & * 4 v * fc J: y W y g| x. T <£$t W T* & 0 o T V n £ © % 
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[0 0 0 9] 

mft*M 1 ] 

#M¥ 7-297640 mm 0 0 13, I1H) 

[#tt:*«2] 

ftm* 8 - 2 1 3 8 3 8 0 0 0 6, fg 1 0) 

[0 0 10] 
[^^«¥^L«fce)i:-rs^j®] 

[0011] 

02 ojC5%bfe*ffi«#a!»«t» (vco) lGit )\,*$>ziy?yv*m . 

v * t=.mmmm?&(D q s r=. #> *; * # < l > ±m itso 

NET #5£<£> v 9 tcgrt s is ZWIBl 3 i*5 £ £ v> SB 
[0 0 12] 

02 1 tC^l,£Qffitf)^AT#y hM*£tBtt^&JB^fcSE*ff*JM 
*J&3§ig#§ (VCXO) lHMbfci^ AT**; hM^ASflfr?®*! »R 

S£fb#»i o OKHzglici:^* y, jgfflf^^cD^il^i/^^^^v;!/^ 

[0013] 

fbT, 02 lCSB*StlTV^5AT*y NMTKHtffillft^te, £ 

tv^„ x, mmmm s at itj ^ hm^mm^(D%-Dkmm^mchxm 
^-e©is«fjcj@Bt- -s^M*^^ur^««, x. ae 
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[0 0 14] 
[0 0 15] 

X> »#£iR2K:J:#itf, *3R©SAW*iB^S:x>f y^jcAy^ytfcTLS* 
[0 0 16] 

X. 4fi^iK2tC^t-<£e>&#^C^T%, ®;<'J^ir*;^t-K©fi 

jb#&s. hp*>, 022 (a) Km-tnmmtmaiAsm&'n* #tc, im«ic 

fc^T, ^M?«{c^c^^^g&^^{cM^ti-g> 0 fMtK:, 02 2 (b) fcfe 
f^^ctEMMS AW5gJ§#g (VCSO) ic«iFtc^*isKa-e*>-5. 

[0 0 17] 
[0 0 18] 
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[0 0 19] 

yt*y hv-?mmmmzmz>z£%B&i£.-*z> e 

[0 0 2 0] 

m^.#IStC J: U, BafB^mcDS AW#Jg^-<Z>e> 1 o38^StlfeS AW 

nmmmmmm&fr & © #### s a^i- s »51a ? 7 7 «^i&*f *g*s t&iA 

MS*if ipIH i: Jc <fc y lE»3S$&ig;i/ -^«t6ii:fe1Wli:t«. 
[0021] 

i:#T*££„ 0M*T, r©3iiiRSnfeS AW^JB^Jc^-rsJiatSScaiiR^SK: 
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[0 0 2 2] 

© s AW^if l o ^Mt^f l 'Ji^.#Ii:, fafHUi <Dty 

VWkZ-^mzk y, ftfffi«a<OS AW^ffi^O^^V^-rtl^ l o»*£4"l£:S A 

i:l:fi, S&IS*£EiW»^ffiia»i:, 8fiB» 1 0>3Jy«*.#Slc «fc y3B#3*ifc 
r J: yiE^*mn/-:7&^J**S£fc 

[0 0 2 3] 

il^T'^So #fi±T, J: y\ 0»©>f J: 

3 £:#&V> 0 3«dIC. &8(|eI& (Integrated 
Circuit) W»£«»(Bffl;frMJtMI»&f»;*.S<BT?, *JEE«!l«rS238i8»<& 

[0 0 2 4] 

(D-mtmmmxwLmzmwiZftz&mm^-zffiz.. mmmmn s Aw^gf® 

IBS1&^^ lifer IB L C tt£T £ StiSifc&^&fc^*. 

[0 0 2 5] 
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±mnmz * tut. mmztifc s AwpkM*izftj&-tz> Lcm<mmmmm& 
ui^, ^ifrjft^- & mm tcas^-r s «> y & *. & w & &g # 

[0 0 2 6] 

S:^-rSLCM^JSIlI^i:LT«I^Stl, ft 2 >J i&iBft2<Z) 
S AW^JB^OV^m^l otfjMRSflfclR, JBftStlfctSflBS AW&&HHC*f 

[0 0 2 7] 
[0 0 2 3] 

[0 0 2 9] 

±IB#fiRKlJ:*i«, Mill^lS (L Cdft#f#§BIB») it. Mmm* My 

#99) unsum&m* («raj3**v*— k) i:^e>^§M«&^i 

t mrnm+iz it * bess s #3a*jMSf##£ l & v * <d x*. lc 

fig mm <z> mm k $ 5 & & < -r r £ # r* £ -5 £ v * e> -5 . 

[0 0 3 0] 
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[0 0 3 1] 

ummmmmz & » & mm «rtg & mm a & *p & < «^ -r * ^ a # t* s s . r 

[0 0 3 2] 
[0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 

6©T% L C M#{£; Is ®!& <£> M m&M%Wt & JC $ i* £ £ i: # X £ £ £ W 
[0 0 3 6 ] 

[0 0 3 7] 



l l 
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< 

[0 0 3 8] 
[0 0 3 9] 

ztiz&v. m%m^- %*.vuvv m-%mz& w s % -y ^ y y^-vytmst 
btssbfer-^^fHT ^lii^ts. *ftm<z>nEEfflmms aw 

(VCSO) tt, ^»^&©1W»C*ytt3R©SAW*«^©^«JS«« 

m&zvjvmz.z>z£ifi'v&&. mux. MmsHD&k&mfflan&MnmsA 

W5§fg# (vcso) &tt««tf*&s#fcv>©T?, /jNMfb, illfwie.li 

[0 0 4 0] 
[0 0 4 1 ] 

( i - 1 ) n i ©nas^ffi©m 

A. iffiMiSSAWM©M 

Hltt, <&§&&6^JSUc<fc5«i±0J^§9S AWfg^H (Volta 

ge Controlled SAW Oscillator : VCSO)' 1A 

[0 0 4 2] 
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«£EiW*aSAW»fi# (VCSO) lAli, ^jRM%a»«ffi# 2 1 , m^ffl 

3HfrWB**2 2, «aAy7 7MH»«««2 3 s*n-?nrtJK , r« icf^ 

$19% 5 a (MtfflR38jR#M3t) fc^&fltJ&SJtlS. X, I Cf*;^ 2 a^&ffi* 

stu r ti®^^ f>»H 7x«j± v b b ^, mmmmm^n 2 icdh^ 

A*3g^D2lc««&StiSo f IT, 4>&<£=fc, lftffiffi&IMNi»2 l, 'MM 

* v -7 y mmmmm^ 2 3 , ms.&m®mm& 3 , «»j«^^*;f4aicj:y 

V>Ttl^lO^StlfcS AW*|g^Xm (fib, m=l~n) LCt^ 

$©{& 5atci»j lEMM^M/i- -J&mmz n*. 

[0 0 4 3] 

^©t% s Aw*^s#^^^g^$tw*^^-&-f, r*i»cjBH , r«yy'* 
2>z.£tfte\,^\,^m&zm-tz>o sAw«jB?tt*iM«»#»i 0 

0MHz~»GHzt*»J, «MM^g!Ili&lCMV^;ft£ 0 
[0 0 4 4] 

|rfKBbfe3 0(D^mi|fi}ig#|2 1~2 3», 02{C^tECL7'f>l/'>-;1 ( 
Emitter-Coupled Logic : x ^ >y^^il) £fflv^^ 

wtHBiatt-?&«. e c l 5>r > ut/-^tt, - fijUM^Tf ft *^is»s&^ 

^oTlgT*ftS©T*^MM#6ig^lcffiVNe,4xTVNS 0 X, 0 2 (Catf J: e> SA 
W&M^Xmfrio<Dpkmi9^$:i%m-*2>MW}t%ffi%&2 1 — 2 3 ECL5^> 

u - ^ & m v ^ ns&ft nmm # £ n j& $ n s <z> x% m^m^b x* ft »j > 
nmmmmsAyjnmm (vcso iA®/Mft&n^tsri:^T'ts, 

[0 0 4 5] 
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fg##3!l§m^l&±fifig^2 1 CD#^«A^^D 1 (CAiJ^tlSo fit, *BS 
[0 0 4 6] 

m^cD#§SM^IS[, M;U£, 6 2 2. o 8MHz©^n>^^Ftltai*t 

[0 0 4 7]. 

©ffiMM^Qi, Q2icffi#£;ft£ 0 fit, ECL7^>l/i/-/^M 
V^!liMA^7TM^iSitipg#l2 3 (Of tl-Ttl©m*^Q 1, Q2fC, EI^L 

ffi, 0 2(Cli, lvy^HMR6, RT^W^OUT-, OUT + ©f 

[0 0 4 8] 

«J±0J$n&*BHIi& 3 ^^^(DfrJ^imffiV c ^CS^V^T«ffi^MMS AW 

(vcso) lAoMff^M^t^t^ mm^v -yrmmmmm 

^2 3 *^0ffiMf SQ 1 XttSQ 2m^;ft^£m/g<Z>&*B:i;lCig^-r£o 
[0 0 4 9] 

mmmmmm^ 2 1 mm&jkrffc&v* tif ti^A^^D 1 , d2^;m 

fit, ^^tl^S AW&^XmCA^SSMMtf m^^Lffi^J-t 

£° 

[0 0 5 0] 

B. S AW^^^LCM^|gimS&©^ 

ikiz, EIl^t>*El4 MIT, |gl(Z)|IM^ffi©«ffiffJ^MS AW^i^ ( 
VCSO) 1 AlC^MStlS^^S AW^|g^^LCtfe^Jg|lIli«&©^^S5 
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b T ^ < o © II^M (C o V > T M IT £ . 
[0 0 5 1 ] 

<mmm i > 

5 a#gMB3*lS. A^SB^T c &^LT^P*^A^$tlfeM^M#C ONT 
lC«fc*K S AW^g? X 1 ~X n ti^ 1 S AW^j|?Xm5:I 

z<Dm%uz£v, ttii&L&£5&ffi%.<D&mm®.m, mxit. 622. 

08MHz, 644. 53125MHz, 666. 51429MHz, 6 69. 
3 2 6 5 8MH z <m^*l#*#$Se>tl& £ 
[0 0 5 2] 

X. ««©S AW^jg^X l~Xn-en-?*l©S8^-^a>5 2 >*C l~Cn ( 

l~Cn(Z)M^tft§tl5. S AW^ig^X l~Xn©^-r*i;fr 

1 o©SAW^jg^Xm*<3g#(StiS tfif^tC, ZLtUC^TOf 53>f>tCm 
(m = l~n) &LCifeiW*«ia»5 a ^M^BCg^-TS £ %<DT*2b2>. 
[0 0 5 3] 

[0 0 5 4] 

H4tt, SHC^bfe, S AW^fi? i: L Cl^iBSI 5 a 
lC#1-3^M£^-rEI-e&£ 0 04{C«fc*Ui, SAW^Xm' (m* = 1 ~ 
n) [:E^Mbf-3>f>^Cm' LCM#TOS0B&5 a (Z> n > > 

^C£&M$i±TlMU£%(Z>-e&£ 0 itlJCfcy, III 1 ©#J*fcJfc.*T n >t= 
1 

[0 0 5 5] 
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[0 0 5 6] 

<WJ2> 

#cfc, 0 5ic»o^r, H»J2 zmm-t&o 

05 (a) li, ^tJ-T^n^^^-y-C 1 ~C n iiqjvmz.*^ b 
fiJti-S»-^©*(Z>«^S:^"tBl7?*>S. SP*>, 13 5 (a) iCfc^T, 2 « 

, S A W^X 1 ~X n i: I tl ^ & 'J li^ ^ 7f 4 aiiil©3 

y^y^c i~cnt.znt>zmiR-tzwvM7Lx>( mz <z>3jysi*.#« 
) 4 b £.hcmmmm&5 & £frbM&h&*>(Dx°$>z> 0 fit, 

tCmt »J&*.* >f y^4 b iCJ: y»jRU rffi3>f>tCm^ 

^Lt, M^rjjcSiKsti, LCM#j#fiiai&5 a*«»rtans. 

[0 0 5 7] 

0 5 (b) {£, mi ©^W^(C^3^^>^»J2CD^M?:^i-0 , T?$)<g>o 
05 (b) JCfctlli, 3(Z)^#Jli, ^fSC^H^^^i^C 1 ~C n<D^-?tlfr 
l-D(Dny?yVCm (m* = 1 ~n) fcjftU n y^y^-CXmm £ v^ 

3*><Z>-e&S„ 05 (b) t±, =r>T-*>-9-§:#t>^VA S AW^Kg^-Xm' (m = 
m*) ^SiRS*lfe»^atblC^S. «fcy, 05 (a) tCa* 

[0 0 5 8] 

Lfe3>f>tCm?:, 3 *>JCLCafe#|#iSiaB&5 a CD-f y $ 9 # LlCtf#U£-t± 
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[0 0 5 9] 

[0 0 6 0] 

[0 0 6 1] 
C. LCdft^SEfftCDfiffi 

mz, mQizm^^x. m^nr^ny^y^cm-^mmm^ti^hcmm 

[0 0 6 2] 

saw^xi, x2CD&mmwLmz j tti"etif i, f 2tt5. x> sa 
wftn^x 1 3t»«3i^atifei:*(OLcifeja*iRiaii5 a©^igM?«f s i », 

=2>^>itC 1 ##flD3*lT, fsl = l/(2*f (L (C + C 1 ) ) ) 7?& 
s 2 a>^>-9-C 2#tf#IJ$*lT, f s2=l / (2 «iT (L (C + C2) 
[0 0 6 3] 

0 6 iCfcVNT, S AW&lg^-X 1 KfctfS LCflfc#f#iBia»5 a (DM 

mmmmz, ^y^yy-c ltfmuznx u> fcu-r^b'stu saw&js^- 

Xl©«fiM»Rf ite^tf)#'K (a) i*T*tt»l^tBfcMiStoi:fe&. lef«Uc 
, S AW^4S : ?-X2^Jg^$4xS^3^-7 s >-9-C 2 3^#JnStl*©T?, 
©LCtt*J#«HSBfr5 a©M$ft»Wtttt (b) ©J:3fcMifc«jW6v*iS-5K:M& 
U -(C 2 >C , S-AW*JR^X2©^««?ft»f 2tt4#ffi (b) f*lT* 
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[0 0 6 4] 

&>±Wim L <fc e> &C, #iD§nS3>f>ifCmlCJ; L cafe^®HIM& 5 
a©M«tf#'f£«, rniCMJ^-T^ S AW#tg^Xm©jygM$2fc8f mSIHt 

[0 0 6 5] 

IZ&Z> 0 W*>* «1 0 OMHzt'ftgfSS AW^ig^-S:MVNfe«M^M©«ffi 
ftJWMS AW#gi§#§ (VCSO) Utt, SAW^ifXl-Xn^ilUt 

, tt£Efflm«irK3, Lcafe^migia»5 a, n»itffi#2 i, 23^5,45 

[0 0 6 6] 

HI 7 fcfc, S AW^if Xm & 0»ia#T? W»JC*t> L fe £ £ 0>«jEfW«I£! S 
AW5§ig#§ (VCSO) 1 AO^ffiHIjgT'&So ^IC^f^C IE3ttf>lE!/§ 
mftMfr-zf (a) JSWMC SAW»Xm©tWlCdm (m= 1 ~n 

) izm^<jEmmmmjv-7 (b) ^^<z>»3Sia»jc#*£ > r*. zl©je^t*^v> 
iE!»3ti§s;b-y (b) jcjeHt-sa^is^^-rsiiiJcj&y, 

3£#iftg£&£ 0 BP "5, LCM#J2ygEI»5 a KZ.ommitWt^, dtllCfc 
0 6T-m^bfeJ:e)iCS AWift|g^Xm©:&J6MMtf m#jS#*3*U — # 

[0 0 6 7] 

d-2) ^io^^ffi^e>#^tis^ 

<DS AW&Jg^-CDV^tl^ 1 o© S A W^jfrf-tfjOWS *l£ 0 ZKAig^c <fc »J, 



1 8 
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t/ * t- a o&m izf& c tc m%. o&mm mrn^m e> n s z\ t ic & u , 1 *j± 

WM^Ig^T* 177^ Aii-ff S/ X A (C ' ft -5 ffi * <D >> * 7 A ft« £ £ 3 

£ # t? g -g. ^ v \ e> a& m # # e> n & = 

[0 0 6 8] 
[0 0 6 9] 

[0 0 7 0] 

mt£ fife S AW^^co^M^tc^-BrT L CM3«ig[gi&<2«^ffi£^ 

^ «x & - £ #t* # £ ^ v> o zhmxm £ ti -5 o 

[0 0 7 1] 
[0 0 7 2] 

&vn 0 tot, ^ti^{c^BH-r^i;^ # *^?&z£tf&^£^o®mtfmt> 



1 9 
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So 

[0 0 7 3] 

(2) mzvnmi&m 

[0 0 7 4] 

(2-D m2<Dmmmm(Dmm 

M8i^ *mn<Df&2e>mmBniz zzmfcumms Awmm%§ cvcso) 
i c(DWf&z*-t7av?mT'&2> 0 mi ommj&mzm-t mi iiommte. s 

[0 0 7 5] 

L^P>#^$ti, mizE-r^fJWSffiV c o £A;frLnT^*#V^- KC v 
[0 0 7 6] 

X, MJmm£j&gP 6 c ^^LTA*$tlfc|iMf V c n t 

Lcm?mmm&5 \xD*swtmm#j*- fc v o&c^iT£«p*j±vc <>& 

[0 0 7 7] 
[0 0 7 8] 

i^, Z\ (D L C^mtglllii& 5 b CD M frJiPSffiV colCi'J nTSgsg 

an © n > > -y- © m & t m - t*& s = 

[0 0 7 9] 

2 0 2003-3043857 
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(2-2) m2<Dmtemnfr*>n*>ti&%jm 

[0 0 8 0] 
[0 0 8 1] 

(3-D ^3©iMi©ia 

M9iz. *$sm(Dm3<DmmBmiiz£z>mi±fflmms aw^k (vcso) 

[0 0 8 2] 
[0 0 8 3] 

- KC v&C<}:U >jy^#>X mm)\y-^<D&M^M-t ^> Z. t IZ J: 

[0 0 8 4] 

2 1 ajfE# 2003-3043857 
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[0 0 8 5] 

NTCit-^X^RTWM#tt&f U -JKftK, mi 0{c^iTJ:e>fc 
[0 0 8 6] 

mi Hi, LCM^SHr»5 cONTC^-5X^RT©g^f R5r^ff:$ 
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